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and aVects the disease course. [2] [3] [4] [5] [6] In particular, patients with Crohn's disease who smoke have been reported to experience significantly more relapses, 3 have more operations, 4 5 and need steroids and immunosuppressants more often 6 than nonsmokers with Crohn's disease.
The main mechanism by which current smoking potentially exacerbates Crohn's disease may be the worsening of vascular intestinal lesions, as multifocal infarction is recognised as having an important pathogenic role in Crohn's disease. 7 Additional evidence for Crohn's disease having a vascular aetiopathogeny is the infrequent occurrence of inflammatory bowel disease in patients with haemophilia and von Willebrand disease. 8 The observation that the eVect of smoking on Crohn's disease relapse 4 6 was more pronounced in women led to the speculation that oral contraceptive use, by enhancing a tendency to focal thrombosis, 9 may be a confounding factor, or have an additive eVect to that of smoking. Indeed, oral contraceptives have been suggested to worsen the clinical course of Crohn's disease. 10 Actually, the evidence for a potentiating eVect of the oral contraceptive pill on Crohn's disease is limited, 11 12 although several studies have reported a weak but consistent association between oral contraceptive use and the occurrence of Crohn's disease. [13] [14] [15] The studies that focused on the eVect of oral contraceptives on the course of the disease [16] [17] [18] included diVerent groups of selected patients, examined various end points, and gave conflicting results.
To evaluate the eVect of oral contraceptive use on Crohn's disease activity, we conducted a prospective study in a large cohort of consecutive patients followed in a single centre.
Methods
All female patients with Crohn's disease attending our outpatient unit from February 1995 to January 1996 were evaluated for inclusion in the study. The inclusion criteria were an established diagnosis of Crohn's disease, 19 age of 16 to 50 years, and little or no disease activity for one week before inclusion, as defined by a Crohn's disease activity index (CDAI) value 20 below 200.
STUDY DESIGN
The flare up rate and the time to flare up over a period of 12-18 months were compared in two groups of patients, oral contraceptive users and non-users, defined by oral contraceptive use at baseline. At inclusion, patients had a clinical examination, their packed cell volume was determined, and their CDAI was calculated. They were then followed up regularly by their usual doctor in our unit, who was not blinded to the oral contraceptive use or smoking status of the patient. Visits were scheduled every three to six months and patients were given instructions to telephone us if there were new symptoms. In the event of a flare up, patients were seen immediately, and CDAI was calculated retrospectively for the preceding week. The study period ended with the first visit after Abbreviation used in this paper: CDAI, Crohn's disease activity index. 12 months of follow up, then its duration varied from 12 to 18 months. Forty patients (12% in each group) referred from another centre during the period of inclusion were followed up elsewhere. Data were collected in these patients by contacting their personal doctor.
CHARACTERISTICS AT INCLUSION
Patients were asked about their current use of contraceptive pills and classified as oral contraceptive users if they were taking the pill during the month before inclusion. They were also asked about smoking habits, and classified as current smokers if they had smoked more than seven cigarettes a week for at least six months 4 6 and had reported any cigarette smoking in the previous six months. Characteristics of Crohn's disease were recorded. The disease was considered as recently active if the patient had had a flare up episode, chronic active disease, or anoperineal complications during the year preceding inclusion. TREATMENT 
POLICY
As maintenance treatment, we used aminosalicylate derivatives (sulphasalazine, olsalazine, or mesalamine, 2-3 g daily) for asymptomatic or moderately active forms of the disease, and immunosuppressive drugs (azathioprine 2 mg/kg a day or intramuscular methotrexate 10-20 mg a week) for severe forms. Flare up episodes were treated with mesalamine (3-4 g daily) or prednisolone (1 mg/kg a day, progressively tapered after four weeks), according to their clinical severity. When steroid therapy failed, patients were given a four week course of enteral or parenteral nutrition. Surgery was reserved for stenotic and extraparietal complications or intractable forms. EVALUATION 
CRITERIA
The outcome was the flare up rate and the time to flare up. Flare up was defined as an increase in the CDAI of at least 60 greater than baseline and exceeding 150. In patients with chronic perianal disease, flare up was defined as the development of an abscess or a new fistula. Additional measures of evaluation included the need for surgery, for stronger medical treatment (steroid course, nutritional support, introduction of immunosuppressants), for hospitalisation, and the number of working days lost due to sickness.
STATISTICAL ANALYSIS
Continuous data are expressed as median (interquartile range), and diVerences between the two groups were tested for significance by Wilcoxon test. Discrete data are given as percentages, and comparisons were made by the Pearson 2 test. Kaplan-Meier survival analysis was used to estimate the cumulative probability of developing a flare up episode in the 12-18 months after inclusion. Survival curves were compared by means of a two sided log rank test. A Cox proportional hazards regression model with a backward variable elimination procedure was used to assess the strength of the associations while controlling for possible confounding variables. All baseline variables suspected to be possible predictors of flare up (age, duration of disease, recently active disease, CDAI value (< or >150), small bowel lesions, colonic lesions, anoperineal lesions, 5-aminosalicylate, steroid or immunosuppressive therapy, smoking status, and oral contraceptive use) were entered into the model. Interaction between oral contraceptive use and smoking was tested. A further similar analysis estimating the cumulative probability of relapse was performed in a subgroup of patients whose disease was in remission at baseline. Results of analysis are presented as hazard ratios with 95% confidence intervals. Calculations were performed using Statview statistical software.
Results
A total of 334 patients were considered for inclusion in the study. Of these, 16 with CDAI of 200 or more and nine who required urgent hospitalisation received appropriate treatment and were included after their CDAI had decreased to under 200. Three patients were excluded: two were only seen during a flare up episode and did not come back thereafter; one was living abroad and was unable to maintain further contact. Fourteen women used a progesterone-only pill, 115 used a 30 or 35 µg oestrogen formulation, and five used a 50 µg oestrogen formulation. In all, 197 women were not taking the pill at inclusion; of these, seven were pregnant. Table 1 gives the baseline characteristics of the two groups. Compared with non-users, oral contraceptive users were younger and had a disease of shorter duration. A larger proportion of them had active colonic lesions (59% v 47% in non-users, p = 0.03). OUTCOME One patient, a 39 year old heavy smoker, having a chronic active disease poorly controlled with methotrexate, died during the study period. Death occurred suddenly at home, while she was starting a tobacco weaning programme. She was not taking oral contraceptives. No autopsy was performed. During the study period, we did not observe any case of arterial or venous thrombosis, but all inpatients were given prophylactic anticoagulant treatment with low molecular mass heparin. Five oral contraceptive users who stopped taking the pill and 11 non-users became pregnant after inclusion. Figure 1 gives the actuarial rate When the analysis was restricted to the 158 patients who would have been eligible for a relapse prevention trial-that is, CDAI<150, no recent steroid or immunosuppressive therapy, no chronic perianal disease-results were similar: the use of oral contraceptives was not associated with an increased relapse rate (hazard ratio 1.26; 95% confidence interval 0.71 to 2.23), and multivariate analysis retained as predictors a recent disease activity, anoperineal lesions, and smoking status. Current smoking was associated with a nearly threefold risk of relapse (adjusted hazard ratio 2.84; 95% confidence interval 1.53 to 5.25). There was no statistical evidence for interaction between oral contraceptives and smoking.
Discussion
This prospective study of a large cohort of women with Crohn's disease, while confirming the harmful eVect of smoking, showed that the current use of oral contraceptives had no effect on activity of the disease.
Because the eVect of environmental factors may be only apparent in certain subgroups of patients with Crohn's disease, care was taken in this study to include all the consecutive patients seen during a long enrolment period of a year. We believe that this mode of recruitment minimised selection bias and allowed us to obtain an accurate estimation of the real effects of environmental factors. Indeed, the deleterious eVect of smoking was evident. Regarding this result, however, it should be noted that, for practical reasons, in this study the same doctor included and then followed an individual patient. Thus he was not blinded to the smoking status or the oral contraceptive use of the patient. There is, however, no obvious reason why this might have influenced recognition of a flare up or important therapeutic decisions such as steroid treatment, introduction of immunosuppressants, or surgical resection. Results for time to flare up are expressed as median (SD). Note: The following were not significant: age, duration of disease, small bowel lesions, previous intestinal resection, 5-aminosalicylate treatment, immunosuppressive therapy, use of oral contraceptives. CDAI, Crohn's disease activity index. Besides, when considering the eVect of oral contraceptives in particular, some bias may be of concern. 11 Patients with recently active disease may be more likely to take oral contraceptives than those with quiescent disease, in order to prevent a pregnancy which might aVect their clinical status. Moreover, it has been suggested that smokers are more likely to take oral contraceptives than non-smokers, 13 and that oral contraceptive users are more likely to smoke.
14 In fact, in the present study, the proportions of oral contraceptive users did not diVer significantly, whether or not Crohn's disease had been active during the year preceding inclusion, and were similar among smokers and non-smokers.
The results of this study are discordant with those of Timmer et al 18 who reported an increased risk of relapse in patients receiving oral contraceptives. Several diVerences in the design of the two studies may explain the discrepancies. Firstly, the Canadian study included only patients who participated in a controlled trial of mesalamine for remission of Crohn's disease and were placebo treated. At the start of the study, all patients were in remission, had no chronic perianal disease, and had not used steroids or immunosuppressants for several weeks. When selecting from our patients those fulfilling such criteria, we found, however, no diVerence in relapse rates between oral contraceptive users and non-users. Secondly, in the Canadian study, previous and current oral contraceptive users were combined into an "ever used oral contraceptives" group to avoid insufficient stratum sizes. The risk of relapse was higher in previous users, and when compared separately with those who had never used oral contraceptives, current users did not have a significantly diVerent relapse rate. Finally, Timmer et al 18 did not gather information on the nature and strength of the oral contraceptive used, but hypothesised that former users were more likely to have taken high dose, and current users low dose oral contraceptives. It has been suggested that a threshold dosage of oestrogen may be required to promote thromboembolic events. 9 10 21 The current trend towards prescribing low dose oral contraceptives may also explain why more recent studies failed to find an association between oral contraceptives and the occurrence of Crohn's disease. 11 12 In our study, the absence of a significant eVect of current use of oral contraceptives was probably linked to the low oestrogen dosage of most of the pills used. The power of the study was 80% to detect hazard ratios >2 for a baseline hazard rate of 40%. Although smoking did increase the flare up rate, the use of oral contraceptives did not potentiate the eVect of smoking and there was no interaction between the two exposures. Other studies also failed to show any significant impact of oral contraceptives on the course of Crohn's disease: Wright 16 found a trend for oral contraceptive users to have ileocolitis and more inflammatory attacks, but the first relapse rate was not significantly diVerent between oral contraceptive users and non-users. Sutherland et al 17 compared the risk of recurrence after surgery according to the use of oral contraceptives during the first year after surgery and showed that the five year actuarial rate of additional surgery was not statistically diVerent: 25% for oral contraceptive users compared with 28% for non-users. Thus it is clear that low dose oral contraceptive use is not associated with a more severe evolution of Crohn's disease.
Thromboembolic disease is a significant cause of morbidity and mortality in patients with inflammatory bowel disease. Although we did not observe any thrombotic event during the period of study, caution must be observed with regard to the use of oral contraceptives in certain subgroups of patients, specifically those with acute exacerbations of their disease, 22 those with inherited causes of thrombophilia, 23 and finally smokers, in view of the striking synergy between oral contraceptives, including low oestrogen formulations, and smoking as regards the risk of haemorrhagic stroke 24 and myocardial infarction. 25 Patients with Crohn's disease who smoke must be encouraged to stop smoking, and it is essential to provide them with easy access to smoking cessation programmes. However, there is no reason connected with Crohn's disease activity to recommend methods of contraception other than low oestrogen oral contraceptives.
